Summary -The T-32 strain of Drosophila melanogaster, which was originally selected for heat resistance, is characterized by having exceptionally long tips in chromosomes X and 2L in the polytene salivary gland chromosomes. Six sublines differing in telomere length in different chromosomes were selected at an elevated temperature (32°C 
Morphologically, some telomeres appear long and others short (Roberts, 1979) .
The additional chromatin in the long telomeres has no well defined band structure but can vary in size and general morphology. The morphological peculiarities of telomeres can persist for a number of generations and serve as cytological markers in certain wildtype stocks (Lapta and Shakhbazov, 1986 (Danilevskaya et al, 1984) . The Dm665 fragment is an AT-rich repeated sequence found at the tips of chromosomes and in heterochromatin, particularly in the Y chromosome. It is related to the He-T family of heterochromatic-telomeric sequences (Young et al, 1983; Traverse and Pardue, 1989) . The Drosophila strains used in the analysis were derived from a stock designated T-32, which is characterized by the presence of additional chromatin in the telomeres of the chromosome arms X and 2L. T-32 originates from flies collected in N'Djamena (Chad, Central Africa) that were subjected to artificial selection for increased heat tolerance (Tikhomirova and Belyatskaya, 1980 
Drosophila stocks
The heat-resistant strain T-32, kindly provided by MM Tikhomirova, served as starting material. One generation of flies was reared at 32°C, and a number of sublines were created by mating 2 males and 2 females chosen at random. The sublines were maintained at 23°C. The telomere morphology of the sublines was examined in polytene chromosome squashes prepared by standard procedure (Atherton and Gall, 1972) with minor modifications.
In situ hybridization Polytene chromosomes of salivary glands of D 7 -osophila larvae were prepared according to Gall and Pardue (1971) . The DNA probes were labeled with tritiated thymidine by nick translation. The 2.4-kb Dm665 fragment was obtained by subcloning the Dm665 HindIII fragment from plasmid p665 into pBR322 (Danilevskaya et al, 1984 In situ hybridization of larval salivary gland polytene chromosomes from different T-32 sublines with telomere-associated probes Polytene chromosomes from the 6 sublines with morphologically different telomeres were subjected to in situ hybridization with 2 probes containing sequences homologous to the subtelomeric repeat designated Dm665 (Danilevskaya et al, 1984 (figs 1, 6 ). Note that these sublines also exhibit some hybridization with the 3L telomere, which is unlabeled in the other sublines.
All the short-telomere variants of the X chromosome also hybridize with a17, but less intensely than X chromosomes with the long telomeres. The short 2L telomeres in sublines B, E and F do not hybridize to a detectable level with A17 (fig 4) , nor do the short 3L telomeres in sublines A, B, C and E (figs 4, 5). The pattern of hybridization is especially clear in heterozygotes produced by crossing the sublines, in which only one of the homologues has additional chromatin in the 2L telemore. Figure 7 shows the intensive labelling of the long 2L homologue as compared with the hardly noticeable label in the homologue with the short telomere. This result demonstrates that the short telomeres do contain a small number of copies of telomere-associated sequences homologous to a17. These are revealed by an appropriately labeled probe, even though they are not associated with morphologically visible additional chromatin. Overall, our results imply that the labeling intensity of telomeres when hybridized with the telomere-associated probe Dm665 or A1 directly correlates with the presence of additional chromatin.
DISCUSSION
Morphological differences among the telomeric regions of polytene chromosomes in different Drosophila strains have been known for some time (Roberts, 1979 (Rubin, 1978; Young et al, 1983; Renkawitz-Pohl and Bialojan, 1984) . They belong to the He-T family of sequences found in the telomeric and heterochromatic regions of the genome (Young et al, 1983; Traverse and Pardue, 1989; Biessmann et al n 1990 ; Levis, personal communication). The fragment Dm665 (Danilevskaya et al, 1984) , which is a member of the He-T family of repetitive sequences, is located in the Y chromosome and shares homology with sequences located in subtelomeric regions (Danilevskaya et al, 1984; and unpublished observations). The telomere-associated sequences also frequently contain mobile elements of various kinds (Danilevskaya, unpublished observations Traverse and Pardue (1988) and Biessmann et al (1990) have described the de novo addition of He-T family sequences to the tips of broken chromosomes. These additions serve the role of telomeres in stabilizing the tips against the loss of DNA during replication. Moreover, the addition of the He-T sequences to the ends of broken chromosomes does not require sequence homology to the ends. What processes are involved have not yet been identified, but it is possible that the process is promoted by elevated temperatures in the T-32 strain.
